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Abstract 
The study presented in this paper aims to discuss the need and value of interdisciplinary collaboration between architecture and 
civil engineering students while executing the differences and similarities between their aesthetic evaluations and visual 
preferences. A research was conducted to evaluate and compare the aesthetic evaluations of architecture and civil engineering 
students through selected architectural buildings. It is hypothesised that there would be a difference between the two groups’ 
evaluations and descriptions of the visual attributes. Photographs of 6 different buildings were chosen which had different 
characteristics related with their structure, form and context; and a questionnaire was designed. 35 architecture and 30 civil 
engineering students were asked to describe the selected buildings.  A “Visual Evaluation Test”, which included photographs of 
the selected buildings was used within the questionnaire. Additionally, the participants were asked to rank 6 buildings due to their 
aesthetic preferences. Data was statistically analysed through semantic differential scales, and “Mann Whitney U Test”. Results 
from the two groups of respondents had some similarities and differences. Despite the two different groups described the settings 
with similar adjectives, they gave different responses on choosing the buildings as “like” or “dislike”. Besides, the two groups’ 
responses to the questions which they ranked the buildings due to their aesthetic preferences differed substantially.  In relation 
with the findings, the educational processes of two disciplines were discussed and some suggestions were given. 
Keywords: Aesthetic evaluation, visual preference, architectural education, civil engineering education, interdisciplinary collaboration 
1. Introduction 
“Engineers tend to be concerned with physical things in and of themselves. Architects are more directly 
concerned with the human interface with physical things”  
 (Frederick, 2007)  
 
It is a permanent belief that civil engineers and architects differ in the way of perceiving the discipline of 
architecture and the architectural environment. Today, the technological advancements, the rapidly changing 
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environment and the dimensional expansion of public structures have demanded interdisciplinary collaborations 
both during the educational process and within practice in the architectural field. Dealing with complex problems 
and more expanded scales neccesitate the collaboration of different disciplines, almost makes it mandatory. 
Therefore, understanding and being aware of perceptions of the other team members that work within the same 
project becomes inevitable. 
 
Hubbard (1996) states that environmental meanings are constructed through codes or “knowledge structures” 
that are socially transmitted and based on learning and culture. In the literature, the differences in knowledge 
structures have been studied via comparing experts-nonexperts (Sanoff, 2006a, Hubbard, 1996) and students that are 
in different stages of architectural education (Wilson, 1996, Erdo÷an et.al., 2010). It is believed that, depending on 
the subjects’ level of learning, the meaning given to architectural appearances can differ (Erdogan et.al., 2010). 
Architects as design professionals and civil engineers are supposed to hold different codes through which they 
understand and evaluate the environment due to the differences in their system of knowledge structures that they 
attained within their educational processes.  
 
The study presented in this paper essentially aims to discuss the need and value of interdisciplinary collaboration 
between architecture and civil engineering students while executing the differences and similarities between their 
aesthetic evaluations and visual preferences. 
 
2. Aesthetic evaluation of visual environment 
Since Plato’s discussion on the theory of beauty and the theory of art, various theoretical and methodological 
debate have been done on aesthetic evaluation. According to Kant, all aesthetic judgments focus on pleasure, which 
is a property of the experiencing subject rather than of the objective world (Dickie, 1962). The philosophers define 
the notion of aesthetic attitude and maintain that there is identifiable aesthetic attitude and that any object, artificial 
or natural can become an aesthetic object (Dickie, 1962). However, these definitions mostly have concentrated on 
theory of beauty and art. Afer 1970s’, psychologists tried to emphasis the term of aesthetics by emprical and 
experimental studies. 
Cupchik (1986) states that experimental approach to aesthetics can be traced back to Gustav Fecher and the 
founding of general experimental psychology. Daniel Berlyne (1971), who established the “new experimental 
aestetics”, continued Fecher’s theoretical and empirical tradition, originated the study of psychological processes 
with the attendant emphasis on stimulus-response relationships. Berlyne (1971, 1974) emphasised collecting 
concrete facts within emprical aesthetics instead of speculative aesthetics.  With the publication in 1971 (Aestetics 
and Psychology), Berlyne characterized new experimental aesthetics by three essential elements such as; evolution 
of adaptive function, capacity of certain properties of environmental stimuli and collative properties of the stimuli 
(Galindo and Rodriguez, 2000). Particularly the third element emphasises the collative properties, associated with 
interrelated attributes of stimuli such as the variations occurring along dimensions, novelty-familiarity, complexity-
simplicity, surprise-predictability. 
The scientific and academic interest aroused, from the 1970s onwards (Ittelson, 1973, Gibson, 1979), by the 
study of perception-appraisal processes in the real world context, prepared the ground for the proliferation of studies 
assessing the aesthetic quality of the visual environment. Kaplan and Kaplan (1977, 1982, 1989) suggest that 
satisfying our needs from the environment, automatically generate responses of attraction and/or aesthetic 
preference. Within the scope of their empirical studies, cognitive psychologists Stephen Kaplan and Rachel Kaplan, 
developed a model of environmental preference that has been concerned with analysing the basic cognitive needs 
subjects regard to their physical surroundings. 
The group of studies referred to by the general term “preference studies”, has as a common denominator the aim 
of determining the aesthetic value and/or quality of a given environment through the responses provided by non-
expert judges (Galindo and Rodriguez, 2000). According to Sanoff (2006a), perceptual responses elicited by visual 
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stimuli can be gained through the use of psychological theory and testing techniques. These techniques are 
particularly appropriate for seeking reactions to visual spatial information (Sanoff, 1971). 
 
3. Method 
The study presented in this paper focuses on the architecture and civil engineering students’ responses to 
architectural attributes. A case study was conducted to determine how the students evaluate architectural buildings 
aesthetically and how they perceive them.  
Two experimental groups were selected from fourth year undergraduate students of architecture and civil 
engineering departments of Istanbul Kultur University. Examining the curriculums of these departments shows that 
there are few common courses within the two programs such as courses that deal particularly with materials and 
construction (Table 1). Architecture students acquire knowledge on the basic principles of structural systems and 
building materials, however, civil engineering students are not attained basic knowledge on architecture and design.  
Table1. Curriculums of Architecture and Civil Engineering Departments (Istanbul Kultur University) 
Architecture courses Civil engineering courses 
Mathematics 
Architectural Design I,II,III,IV,V,VI,VII 
Presentation Techniques 
Basic Design 
Ataturk’s Principles and History of Turkish Revolution I,II 
Turkish I,II 
Foreign Language I,II 
Building Material 
Building Science I,II,III 
Building Mechanics 
Computer Aided Presentation Skills  
Concepts of Architecture 
Anatolian Architecture History 
Surveying 
Statics 
Environmental Control I,II 
Principles of Urban Design 
Structural Systems I,II 
Antiquity and Western Architecture History 
Contemporary Architectural History 
Conservation and Restoration of Historic Buildings 
Principles of Urban Planning 
Measured Drawing, Restoration and Reuse 
Architectural Economics 
Construction Management 
Professional Practice I,II 
Graduation Project 
Labor and Developement Law 
6 Departmental Elective 
3 Elective 
 
Physics I,II 
General Chemistry 
Calculus I,II,III 
Foreign Language I,II 
Ataturk’s Principles and History of Turkish Revolution I,II 
Turkish I,II 
Numerical Methods in Civil Engineering 
Engineering Graphics 
Probability Theory and Introduction to Statistics 
Geology for Engineers 
Engineering Materials 
Engineering Mechanics 
Construction Materials 
Strength of Materials I,II 
Surveying 
Linear Algebra 
Differential Equations 
Labor and Developement Laws 
Soil Mechanics 
Structural Analysis I,II 
Fluid Mechanics 
Construction Project Management 
Steel Structures 
Reinforced Concrete I,II 
Hydraulics 
Transportation Engineering 
Foundations 
Industrial Training I,II 
Structural Dynamics 
Graduation Project 
Water Supply and Environmental Health 
7 Departmental Elective  
2 Elective  
Within the scope of the study, it is hypothesised that there would be a difference between the two groups’ 
responses. “Causal Comparative Case Study Methodology” was used in order to determine the similarities and 
differences between the participants’ evaluations.  
Two different techiques were used to understand if there were some differences and similarities between the 
evaluations of the two groups. Firstly adjective ratings of the participants were superposed graphically. Graphics 
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were used to present the data for the scales, which were measured through a 5-point rating scale. Additionally, the 
participants were asked to rank 6 buildings due to their aesthetic preferences. These analyses gave us subjective 
information about the characteristics of each setting. Secondly, the “Mann Whitney U Test” was applied to express 
the statistically significant differences between the descriptions of two groups. Results were evaluated within 95% 
reliability interval (p<0.05 was accepted as statistically significant). 
Semantic rating scales generally are used to obtain an impression of a group’s reaction toward some aspect of the 
physical environment (Sanoff, 1977).  Within the scope of this study, “semantic rating scale” technique was used in 
order to understand the visual preference of the two groups. According to Sanoff (1977), in “Environmental 
Psychology”, architects have adopted this approach for the purposes of determining the images people have about 
specific physical environments and buildings.  
3.1. Survey instrument 
A questionnaire was designed to understand the students’ visual preferences and aesthetic evaluations. Semantic 
rating scales were included within the questionnaire; additionally, students were asked to rank the 6 buildings due to 
their aesthetic evaluations. A “Visual Evaluation Test”, which included photographs was used within the 
questionnaire. A similar photographic approach was used by Sanoff (2006b) so as to compare the visual 
characteristics of a residential environment. Parallel research was done by Erdogan et.al. (2010) which used visual 
evaluation test in order to identify both differences and commonalities in the way first year architecture students-as 
freshmen- and fourth year architecture students-as pre-architects- perceive the discipline of architecture. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Selected buildings 
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 Building   : Church Dio Padre, Italy, 2003  
 Architect : Richard Meier 
b [4]        
 
 Building   : Center for Performing Arts, USA,  
                     2006 
 Architect : Rem Koolhaas 
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 Building   : National Stadium, China,  
                     2007 
 Architect : Herzog de Meuron 
 b  [5]      
 
 Building   : Olympic Sports Complex,  
                     Greece, 2004   
 Architect : Santiago Calatrava 
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a [2] 
 
 Building   : Office Building, Japan, 1994  
 Architect : Emilio Ambasz 
b  [6]      
 
 Building   : Vitra Museum, Germany, 2009  
 Architect :  Herzog de Meuron 
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Contemporary buildings designed by architects from different parts of the world were listed and a categorization 
was made in order to describe the main characteristics that affect the appearance of the buildings. The categorization 
was made relevant to the buildings’ “form”, “structure”, and “context”. For each category, two buildings which were 
dominant with their attributes were chosen (Figure 1).    
5 descriptive adjectives (Table 2) were chosen to find out the perceptive and aesthetic characteristics of the 
buildings. Similar adjectives were used in the earlier studies that were done by Sommer et al. (1981), Danovan and 
Rossiter (1982), and Sanoff (1991). This technique gives us opportunity to understand how each of the building is 
perceived and if there are any similarities or differences between the descriptions of the two groups through 
determined adjectives.  The participants were then asked to evaluate each building due to the descriptive adjectives.  
Table 2. Descriptive adjectives chosen for semantic differential 
 
ATTRACTIVE                        UNATTRACTIVE 
NOVEL                                    COMMON 
SIMPLE                                   COMPLEX 
    BORING                                  INTERESTING 
LIKE                                         DISLIKE 
 
3.2. Data collection procedure 
65 participants including 35 architecture and 30 civil engineering students were engaged in a questionnaire task, 
which contained the photographs of the 6 selected buildings. The questionnaire contained the photographs in one 
sheet in order to give students an opportunity to see and evaluate all of the buildings simultaneously.  
 
4. Data analysis 
Evaluation of the data gathered from architecture students indicates that (Figure 2); Building3 was mostly 
selected as “like” (mean 2.314) while Building5 was mostly selected as “dislike” (mean 3.143). Buildings3,5,6 were 
described as “attractive” (mean 2.029, mean 2.514, mean 2.543) and “novel” (mean 2.514, mean 2.171, mean 
2.086). Building1 was described as “novel” (mean 2.000) and “complex” (mean 3.829); Building2 as “novel” (mean 
2.457) and Building4 as “simple” (mean 2.257).  
Civil engineering students mostly selected “like” (mean 2.267) for Building2 while they selected “dislike” (mean 
3.633) for Building4 (Figure 2). The participants’ responses showed significance for the same adjectives in majority; 
Buildings2,3,5,6 were described as “attractive” (mean 2.133, mean 1.833, mean 1.967, mean 1.767) and “novel” 
(mean 2.067, mean 1.867, mean 2.400, mean 1.733). Building1 was described as “novel” (mean 1.767) and 
“complex” (mean 3.700), while Building4 as “unattractive” (mean 3.333) and “simple” (mean 2.633). 
The statistical comparison indicates that participants from the two different departments used the similar 
adjectives by a majority to describe the buildings. The “Mann Whitney U Test” analysis (Table 3) shows that the 
distinctive difference was found in the participants’ selection of some buildings as “like” and “dislike”. There was a 
significant difference between the evaluation of Building3 and Building4 (p=0.032<0.05, p=0.015<0.05) as “like-
dislike”. Civil engineering students had a tendency on choosing both Building3 and Building4 as “dislike”, while 
architecture students mostly chose Building3 as “like and were uncertain for choosing Building4 as “like” or 
“dislike”. Unexpectedly, civil engineering students found Building6 more “attractive” than the architecture students 
(p=0.012<0.05).  
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Figure 2. Combined Semantic Profiles Showing The Visual Evaluation Of Two Groups (Architecture and Civil Engineering Students). 
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Table 3. “Mann Whitney U Test” evaluation and levels of significance between two groups (*p<0,05 statistically significant)  
Adjectives Building 1 P Building 2 P Building 3 P Building 4 P Building 5 P Building 6 P 
Attractive / Unattractive 0,697 0,066 0,883 0,246 0,148 0,012* 
Novel / Common 0,392 0,137 0,074 0,605 0,330 0,282 
Simple / Complex 0,472 0,324 0,917 0,160 0,103 0,215 
Boring / Interesting 0,324 0,297 0,672 0,468 0,697 0,761 
Like / Dislike 0,543 0,104 0,032* 0,015* 0,224 0,577 
Participants were asked to rank 6 buildings due to their aesthetic preferences where the value of “6” represented 
the highest level. It is seen from the Table 4 that architecture students selected “Building3” as the most aesthetic and 
Building2 as the least. As it was shown within the semantic profile charts, they described Building3 as “attractive” 
and “novel”, Building2 as “novel”. In contradistinction to architecture students, civil engineering students ranked 
Building6 at the highest level within their aesthetic evaluations while they ranked Building4 at the lowest level. Due 
to the semantic ratings, they described the most liked building as “attractive” and “novel” and the least liked 
building as “unattractive” and “boring”. 
Table 4. Aesthetic evaluations of the participants (averages of the ranking questions) 
     Architecture 
    Students 
   Civil Engineering 
   Students 
BUILDING     average     average 
1     3,629     3,267 
2     2,943 (lowest)     3,600 
3     4,257 (highest)     3,867 
4     3,114     2,133 (lowest) 
5     3,429     3,667 
6     3,629     4,467 (highest) 
                                                 (value of 6: highest level) 
                                                        (value of 1: lowest level) 
 
5. Results and discussion 
Results from the two groups of respondents had similarities and differences. In this study, semantic rating scale 
technique helped us to (1) understand which words were mainly used to describe each building and (2) find out what 
were the cues that affect the participants to choose the buildings as “like” or “dislike”. The comparison of the data 
gathered from two different groups, gave us also opportunity to (3) evaluate the visual preferences of these two 
groups.  
 
The study indicates that some of the descriptive adjectives can be used to characterize the buildings. Both 
architecture and civil engineering students effectively used the adjectives “attractive-unattractive” and “novel-
common” to characterize the buildings. Despite the two different groups described the settings with similar 
adjectives in majority, they gave different responses on choosing the buildings as “like” or “dislike”. Besides, the 
two groups’ responses to the questions which they ranked the buildings due to their aesthetic preferences differed 
substantially. The underlined differences point out that any further studies should give weight to varied adjectives 
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related with aesthetic evaluation and the investigated differences should be explained in conjunction with these 
adjectives. 
 
It is a fact that students from two different backgrounds differ in the way they perceive and evaluate architectural 
buildings, still it is explored that they have some common points while they execute their aesthetic evaluations. 
Examinig the educational processes, both two disciplines often focus on their specific areas instead of working in 
interdisciplinary settings. Even each discipline within itself  holds various perceptions pertaining to the built 
environment, along with the diversifying needs, complex problems and more expanded scales, interdisciplinary 
transitions and cooperation become compulsory. This situation causes also educational approaches to be interpreted 
and discussed once again.  
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